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DETAILED ACTION 

This Office action is in response to the communication filed on 6/1 1/2008, 
claimslO, 28, and 31 have been canceled, claims 1-9, 11-27, 29-30, and 32-39 are 
pending. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-9, 1 1-27, 29, 30 and 32-39 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Lynn (US Pat. No. 4,928,307) in view of Walker et al. (US Pat. 
No. 4,809,274). 

Regarding claim 1 , Lynn teaches a gain determining stage for determining gain 
signal to be applied to amplify a digital audio signal (voice signal compression system 
including variable gain amplifier for amplifying the voice input signal; Lynn, Col. 2, lines 
39-43), the stage comprising: an input for receiving a parameter of said digital audio 
signal (where the parameter is the comparator output pulse indicating when the peaks 
of the input signal received through input 12 (Fig. 2) exceed the threshold; Lynn, Col. 2, 
line 54-56); an adjuster for adjusting said parameter dependent on a received volume 
control signal (where the adjuster is the variable gain amplifier which is controlled by 
control voltage; Lynn, Col. 2, lines 49-52); and a gain selector for applying a variable 
gain function to said volume control signal in order to generate a gain signal for applying 
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to the digital audio signal (where the gain selector is the variable gain amplifier which is 
controlled by control voltage; Lynn, Col. 2, lines 49-52); wherein said gain function is 
dependent on said adjusted parameter (control voltage which is produced by 
attack/delay timing generator dependent on the peaks of the input signal; Lynn, Col. 2, 
lines 49-56). Although Lynn does not explicitly teach the feature of using a digital audio 
signal as required, it would have been obvious for one of ordinary skill in the art to do so 
with the motivation of conserving transmission bandwidth as taught by Walker et al (Col. 
1, lines 15-16). 

Regarding claim 2, Lynn teaches a gain determining stage according to claim 1 
wherein the received volume control signal is input to a processor before being passed 
to the adjuster (the control voltage passes through the threshold/reset timer which 
processes the signal by switching it to a lower level through logarithmic conversion and 
then control voltage passes to the variable gain amplifier; Lynn, Col. 2, lines 58-62). 

Regarding claim 3, Lynn teaches a gain determining stage according to claim 2 
wherein the processor comprises a log converter and/or a scaling means (the threshold/ 
reset timer scales the signal down 10 decibels when the signal is continuous, Lynn, Col. 
4, lines 37-41). 

Regarding claim 4, Lynn teaches a gain determining stage according to claim 1 
comprising a log converter for log converting the received parameter and an adder for 
adding the volume control signal to the log converted parameter (the compression 
threshold of the comparator is converted down by 10dB logarithmically {Lynn, Col. 4, 
lines 37-41} and then the comparator output is added into the volume control signal; 
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Lynn, Col. 4, lines 53-56). Although Lynn does not explicitly teach that the adder is 
located in the adjuster, it would have been obvious for one of ordinary skill in the art to 
implement the same features taught by Lynn where the adding of the parameter to the 
eventual control signal takes place at the comparator which is buffered through the 
attack/decay timer generator (See Fig. 2, items 24, 30, and 32). 

Regarding claim 5, Lynn teaches a gain determining stage according to claim 1 
wherein the parameter is dependent on the peak value of the received signal (where the 
parameter is the comparator output pulse when the peaks of the input signal received 
through input 12 (Fig. 2) exceed the threshold; Lynn, Col. 2, line 54-56). 

Regarding claim 6, Lynn teaches a gain determining stage according to claim 5 
wherein the parameter is a peak level envelope signal (the attack/decay timing 
generator produces the analog control voltage which is an envelope signal of the 
comparator; Lynn, Col. 4, lines 20-24). 

Regarding claim 7, Lynn teaches a gain determining stage according to claim 1 
further comprising: an input to receive a threshold signal; and a comparator for 
comparing an output of the adjuster with the threshold signal, wherein the gain selector 
determines the gain dependent on the comparison (comparator inputs signal from 
threshold reset timer and compares it with the output (by way of the driver) of the 
variable gain amplifier an then the comparator sends the signal on to the variable gain 
amplifier; Lynn, Fig. 2, Col. 4, lines 17-19 and 27-31). 

Regarding claim 8, Lynn teaches a gain determining stage according to claim 7 
wherein the threshold signal is input to a processor before being passed to the 
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comparator (the control voltage passes through the threshold/reset timer which 
processes the signal by switching it to a lower level through logarithmic conversion 
before passing to the comparator; Lynn, Col. 2, lines 58-62). 

Regarding claim 9, Lynn teaches a gain determining stage according to claim 8 
wherein the processor comprises a log converter and/or a scaling means (the threshold/ 
reset timer scales the signal down 10 decibels when the signal is continuous, Lynn, Col. 
4, lines 37-41). 

Regarding claim 1 1 , Lynn teaches the gain determining stage of claim 7 wherein 
the gain is determined using a variable gain function as follows: when the output of the 
adjuster is greater than the threshold signal, a negative signal polarity is utilized; or 
when the output of the adjuster is less than the threshold signal, a positive signal 
polarity is utilized (when the output signal has not exceeded the compression threshold, 
the control voltage determines the gain; Lynn, Col. 4, lines 48-51). 

Regarding claim 12, Lynn teaches the gain determining stage of claim 1 1 
wherein the variable gain function, or a factor of the variable gain, is: K= 2 /s,K where 
lgK= IgGs + m(lgGV + IgTA) where K is the gain, IgGs is the volume control signal, IgGV 
is the output of the adjuster, IgTA is the threshold signal and m is a value indicative of a 
predetermined operational characteristic curve. (There is only one possible real value 
for K in the equation: K = 2 l9K . K must be "1", so therefore IgK must be zero. Although 
not explicitly stated, Lynn inherently teaches that the control voltage will equal the 
product of the pre determined gain level (Col. 4, lines 7-10) with the sum of the variable 
amplifier output and the threshold voltage when the variable amplifier output turns to 
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zero because then in that moment the control voltages equals the predetermined gain 
multiplied by the threshold voltage because the signal passing through to the 
attack/delay timer would be that of the lower threshold value; Lynn, Col. 3, lines 66-68). 

Regarding claim 13, Lynn teaches a signal processing circuit for amplifying a 
digital audio signal, comprising: a parameter determining processor for determining a 
parameter of said signal (comparator that determines when peaks of the input signal 
exceed the threshold; Lynn, Col. 2, line 54-56); a gain determining stage according to 
claim 1; and an amplifier for amplifying said signal according to said gain signal (driver 
18 (Fig. 2); Lynn, claim 5- part b). 

Regarding claim 14, Lynn teaches a circuit according to claim 13 wherein the 
parameter determining processor is a peak detector (peak detecting comparator; Lynn, 
claim 5- part c). 

Regarding claim 15, Lynn teaches a circuit according to claim 14 wherein the 
peak detector output is dependent on the peak levels in the signal waveform and a time 
dependent decay characteristic, wherein the decay characteristic is further dependent 
on the frequency of said signal (if the threshold timer detects that the level of the power- 
boosted output exceeds the threshold of the comparator for a pre selected time (i.e. a 
low frequency signal that changes less frequently), then the compression threshold of 
the comparator is switched to a lower level. The comparator threshold remains low until 
the continuous signal is removed, (i.e. the signal level drops because of alternating 
current sinusoids or similar waves that characterize audio/voice signals); Lynn, Col. 2, 
lines 58-64). 
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Regarding claim 16, Lynn teaches a circuit according to claim 15 wherein the 
peak detector comprises a disabler for disabling the decay characteristic until the signal 
changes polarity (if the lower threshold level (Col. 4, lines 56-59) is zero, the decay 
characteristic is disabled when the signal changes polarity). 

Regarding claim 17, Lynn teaches a circuit according to claim 13 further 
comprising a delay for delaying said signal prior to said amplification in order to first 
determine said gain characteristic (delay for speech signal to determine gain without 
going into low compression; Lynn, Col. 3, lines 57-61). 

Regarding claim 18, Lynn teaches a circuit according to claim 14 comprising: an 
input for receiving a signal (input 12; Lynn, Fig. 2); a peak level processor for 
determining peak levels in the signal (peak detecting comparator; Lynn, claim 5- part c); 
and an output for outputting a signal dependent on said peak levels and a time 
dependent decay characteristic, wherein the decay characteristic is further dependent 
on the frequency of said received signal (if the threshold timer detects that the level of 
the power-boosted output exceeds the threshold of the comparator for a pre selected 
time (i.e. a low frequency signal that changes less frequently), then the compression 
threshold of the comparator is switched to a lower level. The comparator threshold 
remains low until the continuous signal is removed, (i.e. the signal level drops because 
of alternating current sinusoids or similar waves of varying frequencies that characterize 
audio/voice signals); Lynn, Col. 2, lines 58-64). 

Regarding claim 19, Lynn teaches a detector according to claim 18 wherein the 
output comprises a disabler for disabling the decay characteristic until the signal 
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changes polarity (if the lower threshold level {Col. 4, lines 56-59} is zero, the decay 
characteristic is disabled when the signal changes polarity). 

Regarding claim 20, Lynn teaches a circuit according to claim 14 comprising: an 
input to receive an input audio signal (input 12; Lynn, Fig. 2); an amplitude processor 
operable in a decay mode, being when the input audio signal is smaller than a previous 
output signal, whereby in the decay mode, the processor is configured to generate a 
signal for decreasing the amplitude of a signal to be output (attack/decay timer; Lynn, 
Col. 2, 49-52); and a logic device for controlling the operation of the amplitude 
processor in the decay mode such that the processor only generates a signal in the 
decay mode upon receipt of a trigger from the logic device (the comparator triggers the 
attack/decay timing generator; Lynn, Col. 2, 49-52), whereby the trigger is related to the 
frequency of the input audio signal (trigger is related to the frequency of the audio signal 
because if the threshold timer detects that the level of the power-boosted output 
exceeds the threshold of the comparator for a pre selected time (i.e. a low frequency 
signal that changes less frequently), then the compression threshold of the comparator 
is switched to a lower level. The comparator threshold remains low until the continuous 
signal is removed, (i.e. the signal level drops because of alternating current sinusoids or 
similar waves of varying frequencies that characterize audio/voice signals); Lynn, Col .2, 
lines 58-64). 

Regarding claim 21, Lynn teaches a circuit according to claim 14 comprising: an 
input to receive in input audio signal (input 12; Lynn, Fig. 2); an amplitude processor 
configured to generate a signal for scaling the amplitude of a signal to be output 
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(attack/decay tinner which scales the control voltage which determines the amplitude of 
the output signal; Lynn, Col. 2, 49-52); and a logic device for controlling the operation of 
the amplitude processor such that the processor only generates the signal for scaling 
upon receipt of a trigger from the logic device (comparator triggers attack/delay timer; 
Lynn, Col. 2, 49-52), whereby the trigger is related to the frequency of the input audio 
signal (trigger is related to the frequency of the audio signal because if the threshold 
timer detects that the level of the power-boosted output exceeds the threshold of the 
comparator for a pre selected time (i.e. a low frequency signal that changes less 
frequently), then the compression threshold of the comparator is switched to a lower 
level. The comparator threshold remains low until the continuous signal is removed, (i.e. 
the signal level drops because of alternating current sinusoids or similar waves of 
varying frequencies that characterize audio/voice signals); Lynn, Col. 2, lines 58-64). 

Regarding claim 22, Lynn teaches the signal level detector of claim 20, further 
comprising a comparator for determining when a change of sign occurs (comparator, 
Lynn, Col. 2, lines 58-64), wherein the comparator is associated with the logic device 
(comparator is the logic device, Lynn, Col.2, lines 58-64), and the logic device sends a 
trigger to the amplitude processor when a change of sign of the input signal occurs 
(comparator sends trigger when signal hits threshold when threshold is at the point of a 
polarity change, Lynn, Col.2, lines 58-64). 

Regarding claim 23, Lynn teaches the signal level detector of claim 20, wherein 
the logic device comprises an input for receiving a timeout signal (the comparator 
receives a timeout signal from threshold reset timer when the output exceeds the 
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threshold of the comparator for a pre selected time; Lynn, Col. 2, lines 56-62), and the 
logic device sends a trigger to the processor when a timeout signal is received (the 
threshold of the comparator is switched to a lower level; Lynn, Col. 2, lines 58-62). 

Regarding claim 24, Lynn teaches the signal level detector of claim 23, further 
comprising a timeout counter which is configured to generate the timeout signal after a 
time period passes, corresponding to the lowest frequency of the input signal, without a 
change of sign occurring (if the signal has not sufficiently changed and is continuous 
{i.e. a low-frequency signal}, the threshold reset timer will reset; Lynn, Col. 4, lines 37- 
45). 

Regarding claim 39, Lynn teaches a method of amplifying a digital audio signal, 
comprising: determining a parameter of said signal (where the parameter is the peaks of 
the input signal sent through comparator to determine whether they exceed the 
threshold; Lynn, Col. 2, line 54-56); determining a gain signal according to claim 24; and 
amplifying said digital audio signal by applying said gain signal (variable gain amplifier 
which is controlled by control voltage; Lynn, Col. 2, lines 49-52). 

Regarding claim 34, Lynn teaches the circuit of claim 21, further comprising a 
comparator for determining when a change for sign occurs (comparator, Lynn, Col.2, 
lines 58-64), wherein the comparator is associated with the logic device (comparator is 
the logic device, Lynn, Col.2, lines 58-64), and the logic device sends a trigger to the 
amplitude processor when a change of sign of the input signal occurs (comparator 
sends trigger when signal hits threshold when threshold is at the point of a polarity 
change, Lynn, Col.2, lines 58-64). 
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Regarding claim 35, Lynn teaches the circuit of claim 21, wherein the logic 
device comprises an input for receiving a timeout signal (the comparator receives a 
timeout signal from threshold reset timer when the output exceeds the threshold of the 
comparator for a pre selected time; Lynn, Col. 2, lines 56-62), and the logic device 
sends a trigger to the processor when a timeout signal is received (the threshold of the 
comparator is switched to a lower level; Lynn, Col. 2, lines 58-62). 

Regarding claim 36, Lynn teaches the signal level detector of claim 35, further 
comprising a timeout counter which is configured to generate the timeout signal after a 
time period passes, corresponding to the lowest frequency of the input signal, without a 
change of sign occurring (if the signal has not sufficiently changed and is continuous 
{i.e. a low-frequency signal}, the threshold reset timer will reset; Lynn, Col. 4, lines 37- 
45). 

Regarding claim 29, Lynn suggests an integrated circuit comprising a circuit 
stage according to claim 13 (a peak detector is employed to aid in circuit integration; 
Lynn, Col. 2, lines 24-25). Although Lynn does not explicitly disclose that the signal 
processing circuit of claim 13 is embodied in an integrated circuit, Lynn does teach that 
one of the features of the invention, a peak detector, aids in circuit integration implying 
that the intended embodiment of the invention is in an integrated circuit. Therefore it 
would have been obvious for one of ordinary skill in the art to implement the signal 
processing circuit of claim 13 as an integrated circuit based on the disclosed motivation 
of Lynn to create features (i.e. peak detector) that aid in integration of the circuit. 
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Regarding claim 30, Lynn teaches audio equipment comprising an integrated 
circuit according to claim 29 (voice signal compression system; Lynn, Col. 2, lines 39- 
41). 

Regarding claim 37, Lynn teaches a method of determining a gain signal for 
applying to a digital audio signal (voice signal compression system including variable 
gain amplifier for amplifying the voice input signal; Lynn, Col. 2, lines 39-43), the 
method comprising: receiving a parameter of said digital audio signal (where the 
parameter is the comparator output pulse indicating when the peaks of the input signal 
exceed the threshold; Lynn, Col. 2, line 54-56); adjusting said parameter dependent on 
a received volume control signal (where the adjuster is the variable gain amplifier which 
is controlled by control voltage; Lynn, Col. 2, lines 49-52); and applying a variable gain 
function to said volume control signal in order to generate the gain signal for applying to 
the digital audio signal (where the gain selector is the variable gain amplifier which is 
controlled by control voltage; Lynn, Col. 2, lines 49-52), wherein said variable gain 
function is dependent on said adjusting parameter (control voltage which is produced by 
attack/delay timing generator dependent on the peaks of the input signal; Lynn, Col. 2, 
lines 49-56). 

Regarding claim 38, Lynn teaches the method of claim 37 wherein the parameter 
is the peak level envelope signal of the digital audio signal (the attack/decay timing 
generator produces the analog control voltage which is an envelope signal of the 
comparator; Lynn, Col. 4, lines 20-24). 
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Regarding claim 25, Lynn teaches a method according to claim 38 wherein 
determining the peak level envelope comprises receiving an input audio signal (input 
12; Lynn, Fig. 2); comparing the input audio signal with a previous output signal to 
obtain a difference signal (means for comparing the power-boosted output signal and an 
initial threshold signal to provide a comparator output corresponding to the difference 
between the power-boosted output signal and the initial threshold signal; Lynn, claim 1- 
b); generating a scaled signal by scaling the difference signal using an attack coefficient 
or a decay coefficient (attack/decay timer which scales the control voltage which 
determines the amplitude of the output signal; Lynn, Col. 2, 49-52), depending upon the 
comparison; combining the scaled signal with the previous output signal to obtain a 
signal, indicative of the signal level of the input audio signal, characterized in that the 
method comprises: controlling the generation of the scaled signal when scaled by the 
decay parameter, using a trigger related to the frequency of the input audio signal 
(trigger is related to the frequency of the audio signal because if the threshold timer 
detects that the level of the power-boosted output exceeds the threshold of the 
comparator for a pre selected time (i.e. a low frequency signal that changes less 
frequently), then the compression threshold of the comparator is switched to a lower 
level. The comparator threshold remains low until the continuous signal is removed, (i.e. 
the signal level drops because of alternating current sinusoids or similar waves of 
varying frequencies that characterize audio/voice signals); Lynn, Col. 2, lines 58-64). 

Regarding claim 26, Lynn teaches the method of claim 25 wherein only the 
generation of the scaled signal by a decay parameter is controlled (attack/decay timer 
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which scales the control voltage which determines the amplitude of the output signal; 
Lynn, Col. 2, 49-52). 

Regarding claim 27, Lynn teaches the method of claim 25 wherein the trigger is 
generated when a change of sign of the input signal occurs or a timeout occurs (the 
comparator receives a timeout signal from threshold reset timer when the output 
exceeds the threshold of the comparator for a pre selected time and the threshold of the 
comparator is switched to a lower level; Lynn, Col. 2, lines 56-62). 

Regarding claim 32, where there is processor control code configured to 
implement the signal processing method of claim 37, Lynn doesn't teach a code or 
computer program of running the method of gain determination as in claim 37 as 
required, although it would have been obvious for one of ordinary skill in the art to do so 
because taking a process and making it automatic through programming or coding 
without any unexpected result requires only routine skill in the art. 

Regarding claim 33, although Lynn does not explicitly teach a computer-readable 
medium comprising the processor control code of claim 32, it would have been obvious 
for one of ordinary skill in the art to use a computer-readable medium because taking a 
process and making it automatic through programming or coding without any 
unexpected result requires only routine skill in the art. 

Response to Arguments 

Applicant's arguments filed 6/1 1/2008 have been fully considered but they are 
not persuasive. 
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Applicant argues that Lynn does not teach selecting a gain based upon an input 
and a volume control signal, however monitoring an output level and reducing the 
control voltage if the output level exceeds a predetermined threshold is a selection of a 
gain based on a volume control signal (i.e. control voltage) and the input signal, since 
the output signal results from the input signal behavior (Lynn, col. 2, lines 54-65). 

Applicant also argues that the pre-amplifier does not select anything, however 
the examiner asserts that pre-amplifier is capable of having its gain reduced by 
changing the control voltage (Lynn, col. 4, lines 7-16) which does constitute a gain 
selection in the pre-amplifier by changing the control voltage. 

Further, it is argued that Lynn does not teach application of a variable gain 
function to said volume control signal, however the examiner argues that the 
comparator does generate pulses that are applied to the control voltage (Lynn, col. 4, 
lines 53-55) and the pulses do create a varied gain through their application to the 
control voltage, therefore meeting the limitations of applicant's claim. 

Applicant argues further that Lynn does not teach generating a gain signal for 
applying to the digital audio signal, however the examiner points out that Lynn does 
teach the feature because Lynn teaches that the control voltage is applied to the input 
signal by having the control voltage fed to the pre-amplifier and changes the gain of the 
resulting pre-amplifier output. 

Finally applicant argues that Walker does not cure the failings of Lynn, however 
the examiner asserts that it would have been obvious to use the device of Lynn with 
digital audio signals. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kile O. Blair whose telephone number is (571) 270- 
3544. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571) 272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

KB 

/Vivian Chin/ 

Supervisory Patent Examiner, Art Unit 2615 



